Nitric oxide and neuromodulation in the caudal neurosecretory system of teleosts.
Although evidence exists that nitric oxide (NO) mediates neuroendocrine secretion in mammals, the involvement of NO in the neuroendocrine regulation of non-mammalian vertebrates has yet to be investigated in detail. The present review conveys several recent data, suggesting that NO plays a modulatory role in the caudal neurosecretory system (CNSS) of teleosts. The presence and distribution of neuronal NO synthase (nNOS) was demonstrated in the CNSS of the Nile tilapia Oreochromis niloticus by means of NADPHd histochemistry, NOS immunohistochemistry, NOS immunogold electron microscopy, the citrulline assay for NOS activity and Western blot analysis. NO production by the caudal spinal cord homogenates was also evaluated by the oxyhemoglobin assay. On the whole, these findings indicate that caudal neurosecretory cells express NOS enzymes and presumably produce NO as a cotransmitter. Moreover, the comparison of the nNOS distribution with that of urotensins I and II (UI and UII) suggests that neurosecretory Dahlgren cells belong to two different functional subpopulations: a population of UI/UII secreting nitrergic neurons and a population of non-nitrergic neurons, which principally secrete UII. These results implicate NO as a putative modulator of the release of urotensins from the neurosecretory axon terminals. Therefore, like in mammals, NO appears to influence neuroendocrine secretion in teleosts.